Background/Aims: Lung cancer is one of the most common causes of cancer related deaths worldwide. The role of several microRNAs (miRNAs) including miR-196b in different cancers has already been established. The study was aimed to explore the role of miR-196b in lung cancer and its possible underlying mechanism. Methods: Human lung cancer cell line A549 was transfected with miR-196b mimic, miR-196b inhibitor and corresponding controls. Then cell viability, migration, invasion, and apoptosis of A549 lung cancer cells either with overexpression assay was performed to clarify whether Runx2 was a direct target of miR-196b. Finally, the expressions of main factors associated with epithelial mesenchymal transition (EMT), PI3K/ Results: WI-38 and HEL-1 cell lines. Overexpression of miR-196b suppressed cell viability, migration, In addition, Runx2 was a putative target of miR-196b, and Runx2 silence remarkably increased cell apoptosis and abolished the promotive effects of miR-196b suppression on cell viability, migration and invasion. Finally, miR-196b also mediated its action by inactivation of PI3K/ Conclusion: functions as a tumor suppressor that inhibited cell growth and metastasis of lung cancer cells
MicroRNA-196b Inhibits Cell Growth and Metastasis of Lung Cancer Cells by Targeting Runx2
Xiaoxue Bai lung cancer (NSCLC) is the most prevalent subtype, which accounts for approximately 80% in all cases of diagnosed with lung cancer [1, 2] . NSCLC is characterized by a high mortality, patients are diagnosed in the latest stage of lung cancer, especially in stage IV [3] . Despite the different therapeutic methods such as chemotherapy, radiotherapy, and surgery were utilized to improve the survival rate of patients with lung cancer, the inevitable metastasis need to introduce novel and effective therapies for treating lung cancer. MicroRNAs (miRNAs or miRs) are a small class of single-stranded and non-coding RNAs, which are participated in post-transcriptional regulation of more than 70% human genes range of cellular biological processes, including cell division, proliferation, differentiation, metastasis and apoptosis of various cancers [7, 8] . In the studies of lung cancer, Yan et al targeting ING4 and TIMP2 [9] . In addition, Jiang et al. revealed that miR-21 suppressed the lung cancer was not straightforward [11] .
suppressor in various cancers [12, 13] . As Rebucci et al Runt-related transcription factor 2 (Runx2) belongs to the Runx family, which is known to be an important regulator of organogenesis and cell differentiation [18] . Abnormal expressions of Runx genes are associated with variety of cancers, especially breast and osteosarcoma [18, 19] . Moreover, the effect of Runx2 on lung cancer has also been explored cells proliferation, metastasis and apoptosis remain unclear. migration, invasion and apoptosis. Lastly, the key factors expressions of apoptosis, EMT, phosphatidylinositol 3 kinase (PI3K)/protein kinase B (AKT)/ glycogen synthase kinase 3 blot. Our study will provide a new idea and theoretical basis for treatment of lung cancer.
Materials and Methods
Cell culture and treatment 1 cells were purchased from American Type Culture Collection (ATCC, Manassas, VA). All these cells were 
Cell transfection
Co. (Shanghai, China). In addition, Runx2 targeted small interfering RNA (si-Runx2) was also constructed by and all transfection cells were accomplished using Lipofectamine 3000 reagent (Invitrogen) following the manufacturer's protocol.
Cell viability assay 2
Migration and invasion assay invasion assay, the invasion capacity detection was conducted the same as migration assay, except utilizing
Apoptosis assay
three times in phosphate buffered saline (PBS) and then were re-suspended in the staining buffer.
(Tree Star, Inc., Ashland, OR, USA).
qRT-PCR
Total RNA was extracted from cells using Trizol reagent (Life Technologies Corporation, Carlsbad, CA, The One
Step SYBR® PrimeScript®PLUS RT-RNA PCR Kit (TaKaRa) was used for the Real-Time PCR analysis method.
Dual luciferase activity assay
The 3'UTR target site was generated by PCR and the luciferase reporter constructs with the Runx2 mimic or mimic control using Lipofectamine 3000 (Life Technologies). Reporter assays were done using the dual-luciferase assay system (Promega) following to the manufacturer's information.
Western blot
The protein used for western blot was extracted using radio immunoprecipitation assay (RIPA) lysis buffer (Beyotime Biotechnology, Shanghai, China) supplemented with protease inhibitors (Roche, at a dilution of 1:1, 000 and were incubated with the membranes at 4°C overnight. Thereafter, the mem-XRS system. The immunoreactive protein bands were visualized using chemiluminescence (PerkinElmer,
Statistical analysis
All experiments were repeated three times. The results of multiple experiments are presented as mean ± standard derivations (SD). Statistical analyses were performed using SPSS 19.0 statistical software (SPSS Inc., Chicago, IL). The P-values were calculated using one-way analysis of variance (ANOVA). A P-value of <
Results

MiR-196b was low expressed in different lung cancer cells
compared to human lung cell lines (P < 0.01 or P < 0.001, ). The expression level was following experiments.
MiR-196b suppressed cell viability, migration, invasion, and induced apoptosis
P < 0.01 or P < 0.001, 2A
(P P 2B-2D).
P < 0.001,
). There was no obviously expression as well as activated cleaved-caspase-3 and cleaved-caspase-9 expressions. MiRobviously changes of pro-caspase-3 and pro-caspase-9 ( ). Taken together, these data
MiR-196b suppressed EMT process in A549 cells
To explore the efcells were transfected and corresponding controls. After inducing by 10 ng/ml of 
Runx2 was a target of miR-196b
To explore the relationship between miRand corresponding controls. qRT-PCR and western blot assays were used to examined the mRNA and protein levels of Runx2 in different experiment groups. The results displayed that the mRNA expression of Runx2 were signally compared to corresponding controls (P < P similar trend to mRNA level of Runx2 ( ).
reduced the activity of luciferase reporter fused to the Runx2-wt (P with the control group ( expression by directly targeting its 3'-UTR.
MiR-196b inhibited cell viability, migration and invasion and promoted apoptosis by regulation of Runx2
inhibitor control group (P P < 
